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Teacher-Student interaction, empathy and its influence on learning in swimming lessons 
The bulk of interest in the role that interaction plays in learning in sport and physical education has focused on peer interaction at the expense of teacher-student interaction. This article redresses this imbalance in the literature by reporting on a study that inquired into the nature of teacher-student interaction and its effect on learning in physical education swimming lessons in a French secondary school. Informed by an enactivist conceptualization of learning, it emphasizes the subjective dynamics of interaction to suggest that patterns of coordination should not be seen as being predetermined and determining student learning but, instead, as forms of engagement that influence, and are influenced by, the dynamics of interaction. In doing so it suggests the pivotal importance of teacher empathy for student learning through interaction in physical education.






Most of the interest in learning through interaction in sports and physical education has focused on peer interaction at the expense of teacher-student interaction (see Barker, et al., 2013; Barker, Quennerstedt, Annerstedt, 2013; Barker, Barker-Ruchti & Pühse. 2013; Chen & Cone, 2003; Ensergueix & Lafont, 2010; Light & Wallian, 2008; Wright, Grenier, & Seaman, 2010) Within the research that has been conducted on teacher-student interaction it is largely limited to a focus on the influence of teacher feedback on learning  (see Nicaise & Cogérino, 2008). This work typically adopts quantitative and experimental, or quasi-experimental methodologies to study the effects of various structural variables of feedback on learning (e.g. Avila, Chiviacowky, Wulf, Lewthwaite, 2012; Badami, Vaezmousavi, Wulf & Namazizadeh, 2011; Sullivan, Kantak, Burtner, 2008; Van Vliet & Wulf, 2006; Vollemeyer & Rheinberg, 2005) with a focus on the link between teaching and learning in terms of determination instead of on dependency (Davis & Sumara, 2007). An example is provided by Sullivan, Kantak and Burtner’s (2008) study that sought to determine the effect that different relative frequencies of feedback had on skill acquisition in children compared with young adults by randomly assigning a hundred percent feedback and a reduced feedback group (62 faded) to a group of children and a group of adults with learning inferred from the performance of delayed retention and reacquisition tests. 
      In contrast to seeing teacher-student interaction as merely being a sequence of instruction delivered by teachers (Clanet, 2002) we see it as forms of dialogue, between learners and between them and the teacher (or coach) from which learning emerges (Gal-Petitfaux, 2000; Light & Kental, 2013). Some recent attention has been paid to the use of questioning to generate interaction but little specific attention has been paid to how the nature of interaction between teacher and student shapes learning (Forrest, 2014; McNeill, Fry, Wright, Tan, & Rossi, 2008; Wright & Forrest, 2007). Given how teacher and student coordinate themselves during interaction influences the construction of knowledge, as suggested in enactivism and constructivism (Barker, et al., 2013; Varela, Thompson & Rosch, 1991; Sharpe, Hawkins & Lounsberry, 1998), this constitutes an oversight in the literature. 
      This article draws on a study on teacher-student interaction processes and their effects on learning in French physical education swimming lessons to redress this oversight. Based on an enactivist conceptualization of learning (Varela, Thompson, & Rosch, 1991) we articulate two types of analysis used in the study. These are: (1) a discursive analysis that allows us to highlight the patterns of coordination within teacher-student interactions and, (2) a psycho-phenomenological analysis (Vermersch, 1999) that employs an immersive approach (Kerry & Armor, 2000) to highlight the subjective dynamics of intersubjectivity production in interaction and its effects on learning. The term, intersubjectivity, refers to a condition that is between subjectivity and objectivity and in which a phenomenon is personally and subjectively experienced by more than one subject (Husserl, 1962).

An enactivist conceptualization of teacher-student interaction
Enactivism is underpinned by the idea that our cognitive processes are grounded in sensory behaviour and motor actions with Holton (2010) suggesting that it integrates the ideas of constructivism with embodied cognition. It emphasizes the role of action and the body in learning and how we should understand mental faculties as being essentially related to the extended body and action. Its starting point is the interaction between an individual and his/her environment within which s/he is considered to be an autonomous and autopoietic (self-creating) agent (Arnoldi, 2006) who enacts a world of meaning through his/her actions and who “both initiates and is shaped by the environment” (Varela, et al., 1991, p. 174). Extending this, social interactions are seen to be structured processes that emerge from the dynamics of stakeholders’ coordination that potentially allow for building a form of intersubjectivity (Maturana & Varela, 1987). They are dialectically structuring processes in that social interactions affect the construction of meaning and the actions of individuals (De De Jaegher & Di Paolo, 2007). 
     From an enactivist perspective, each participant in teacher-student interactions enacts his/her own world on the basis of what makes sense for him/her. This means that each action involved in the interaction can be seen as a source of potential disturbance for the other ‘stakeholder’. As noted by Baerveld and Vergheggen (1999, p. 197), “this is of course something long known to teachers and educators: although we may try to explain something to somebody else, we cannot coerce somebody to understand “. From an enactivist persepective, interactions are complex and situated processes emerging from the dynamics of the coordination of autonomous agents. Recursively, interactions engage and transform the lived experience and meaning-making (as learning). The three ways in which interaction processes affect learning are: (1) the process of coordination between two autonomous agents, (2) the emergence of intersubjectivity in the course of interaction and, (3) the constructive effects it has on meaning-making.

Coordination between teacher and student and the articulation of motives
      Enactivism sees cognition and knowing as active processes taking place through interaction between the subject and environment rather than a construction of a representation of the environment (Goodchild, cited Steinberg, 2014). In enactivism teacher-student interaction is a process in which each continually and mutually adjusts his/her actions and intentions (Fogel & Garvey, 2007), but in which the actions of one are not determined by the other because their actions can be seen to be a potential source of cognitive disturbance. Schütz (1998) offers a phenomenological description of this process to suggest that social interaction is structured by the articulation of the "because-motive" and the ‘in-order-to-motives’ of each agent. 
     In the language of enaction, ‘in-order-to-motives’ reflect the intentions of the agents: what they anticipate as the intended consequences of their actions. ‘Because-motives’ refer to what is meaningful for an individual - to what is a source of disturbance for ‘closed autopoietic entities’ (De Jaegher & Di Paolo, 2007). In the process of mutual adjustment between student and teacher, the teacher’s ‘in-order-to-motives’ can operate as a source of disturbance for the student and become the student’s ‘because motives’, and vice versa, but there is not a strict determinism in this articulation between ‘in-order-to-motives’ and ‘because motives’. De Jaegher and Di Paolo (2007, p. 498) suggest that this is the case when there is a break in the course of interaction: “Misinterpretations about the intentions of others often provoke responses that are themselves misinterpreted, leading the interaction into a spiralling dynamics likely to engender a general breakdown”. 
      Goffman (1972) and others, such as Sacks (1992) have recognized the importance of coordination and adjustment for the study of social interaction with Fogel and Garvey (2007, p.253) suggesting that interactions “tend to coalesce, via co-regulation, into regularly recurring patterns of interaction” with the most common discursive pattern in classroom interactions based upon the tripartite structure of: (1) teacher’s questions, (2) student’s response and, (3) teacher’s evaluation (see Lee, 2007; Lemke, 1990; Prain & Hickey, 1995). Several authors have also pointed out the need to use more open-ended questions in the first phase of this pattern due to the ways in which it influences the discursive pattern of classroom interactions (see Dillon, 1990; Wright & Forrest, 2007). 
Intersubjectivity as an emerging ‘consensual domain’
The coordination of individuals in interaction contributes to the emergence of a "consensual domain" that has been conceptualized as shared cognitive context or activity (Maturana & Varela, 1987; Putnam & Borko, 2002; Rogoff, 1990). Research on interaction in competitive and noncompetitive sport has pointed to three forms of sharing without linking them to the perception of participants or to the effects of interaction (see Poizat, Seve, Greenhouses, & Saury, 2008; Poizat, Seve, & Rossard, 2006). While studies have shown that the success of interaction is linked to the production of this mutual intelligibility (e.g. Salembier & Zouinar, 2004), Robertson (2002) argued for recognizing and understanding their reciprocal behaviours. This perspective encourages recognition of the important role played by empathy (as the ability to perceive and recognize others’ behaviors, feelings, attitudes, and intentions (Losoya & Eisenberg, 2003) in enhancing the learning emerging from teacher-student interactions in physical education (Lémonie, Gouju, & David, 2007).
Learning and constructive affects
Enactivism sees each individual as an autonomous and adaptive agent who enacts a world of sense and meaning through their actions in and with it. In this way, ‘sense-making’ is the capacity of an individual to enact a world and imbue it with significance from his/her point of view. The notion of ‘sense-making’ has been extended to the field of social interactions through the concept of ‘participatory sense-making’ (De Jaegher & Di Paolo, 2007) in which individuals participate in each other's meaning-making through social interaction. This then suggests that interaction affects each individual’s meaning-making as learning (see Light, 2010). From this perspective, the interaction effects can be seen as being constructive effects (Samurçay & Rabardel, 2004) that affect the lived experience of each individual and generate learning as a process of transformation.
      Constructivism has made a significant contribution toward understanding learning in and through participation in sport and physical education, but the vocabulary used to describe learning as a process of ‘construction’ and references to ‘knowledge’ and ‘mental models’ does not provide an adequate account of the fluid, ever-changing’ and elusive nature of learning (Davis & Sumara, 2003; Varvey, 2009). In social constructivism, learners are seen to interpret experience according to their existing knowledge and mental structures to construct their own understandings and new knowledge (Varvey, 2009), while enactivism conceives of learning as being “the stabilizing and expansionary process that sustains order and novelty within learner’s [enacted] worlds” (Horn & Wilburn, 2009, p.749).
     Enactivism better accounts for action than constructivism while emphasizing the inseparability of context and the individual through a living reality, to suggest that we don’t learn through experience, but instead, in experience (Fenwick, 2001). It suggests that, ‘constructive effects’ provide a conceptual framework that can give an account of the elusive process of learning as the transformation of lived experience in interactions. From an enactivist perspective, learning involves, not only rational and conceptual processes, but also ‘non-cognitive knowing’ (Begg, 2000) such as that of emotion, intuition and sensations and emphasized in some interpretations of enactivism (see Colombetti, 2014). This means that constructive effects can’t be reduced to a conceptual adaptation to an external reality, but must be seen as the transformation of the world of learners enacted through interaction.

Psycho-phenomenological analysis and subjectivity
Psycho-phenomenological analysis strives to gain an understanding of the nature of the lived experience of participants to inquire into the non-conscious dimensions of action and is derived from Husserl’s (1962) notion of the ‘lived body’ as a subjective social entity (Mouchet, 2014).  Developed primarily in France in the sport and physical education field it has recently emerged in the English language literature as a means of inquiring into the subjective dimensions of participation in sport (see Mouchet, 2014; Light, Harvey & Mouchet, 2014; Light, Evans, Harvey & Hassanin, 2015). In this study we used psycho-phenomenological explicitation interviews to bring forth and make accessible the ‘lived experience’ of practice. This differs from the stimulated recall approach used in conjunction with it in this study in which  “cognitive processes can be investigated by inviting subjects to recall when prompted by a video sequence, their concurrent thinking during that event” (Mackey, cited in Lyle, 2002). 
Methods
Site and participants
This study was conducted on swimming lessons as part of physical education in a secondary school in a French city with three teachers and ten students participating. The ages of the teachers (two male and one female) ranged between 23 and 34 years (Table 1). The school was chosen using a convenience sampling method due to its accessibility and proximity to the researchers. Ten students aged 11-17 years (Table 1) participated in the study and were chosen through a two step procedure that involved, (1) seeking the preliminary explicit agreement of all students in the swimming classes to participate and, (2) from all who agreed, selecting them on the basis of the larger number of “stopped-interactions” (Gal-Petitfaux, 2000) they had with the teacher in order to have several interactions that they could describe in explicitation interviews. In this study ‘stopped-interactions’ are defined in by the sequence in which the teacher stops the student swimming when s/he see difficulties in learning because this constitutes an explicit learning event.

The ethics committee of the first author’s university approved the study with names of participants and places used in this article being pseudonyms to assist in maintaining their anonymity. All data collected were securely stored and destroyed one year after completion of the study, including video footage, which was only viewed by the researchers.
Table 1: Teachers and students sample and its characteristics













Data were collected using the following two methods: (1) audio and video recordings of teacher-student interactions and (2) verbalization of lived action using psycho-phenomenological explicitation interviews (Petitmengin, 2006; Vermersch, 1994). Each of the three teachers was observed during one lesson of approximately one-hour duration with a total of 18 teacher-student interactions analysed. For each of the lessons in this study two types of data collection were employed: (a) continuous audio and video recording of teachers and students’ actions and communication during lessons and (b) verbalization of the action lived through audio-taped psycho-phenomenological explicitation interviews.
     Audio and video recording of lessons. Lessons were filmed using two video cameras. The first camera was positioned poolside and set for a wide-angled, fixed, overhead view that captured the movement in the three lanes within which all the students in the swimming group were participating. The second camera was positioned in the stand beside the pool and used a wide-angle lens to record the behaviour of the teacher and students before, during and after teacher-student interactions. Teachers were also equipped with a wireless microphone connected to the second camera to record verbal communications. Audio recording was used to capture verbal interaction and video used to capture physical interaction and swimming behaviours and to help relate what was said to what was done and for use in the stimulated recalls.
     Interviews. Verbalizations of experience were obtained through interviews that connected a brief ‘stimulated recall’ (Trudel, Haughian, & Wade, 1996) with an explicitation interview (Petitmengin, 2007; Vermersch, 1994) that was used to help the participants relive the experience and to provide subjective understanding of it. Individual interviews were conducted with each participant as soon as possible after the lessons (24 to 48 hours post-lesson), depending upon teacher and student availability (duration of teacher’s interview, M= 136 min SD=32.22; duration of student’s interview M=46 min SD=7.03). This use of two different yet complementary forms of interview is referred to as the ‘ dissimilar interview’ (see Mouchet, 2005). 
     The stimulated recall interviews were of five to ten minutes duration, using a video shown to a subject involved in the teacher-student interactions. Stimulated recall was used for the researcher and participant to identify and agree on interactions that were then relived through the psycho-phenomenological explicitation interview. The interactions were selected excluding those in which the teacher simply repeated the instructions or tried to solve conflict to focus on those considered to involve significant learning This stimulated recall had the two specific functions of:
a)	Describing the background of the interaction by asking participants to describe how they understood the swimming task, what they anticipated about their performance of the task, and the challenges they felt they faced in performing it.
b)	Facilitating retrospective access to the subjective experience of the interaction.
The explicitation interview (Petitmengin, 2007; Vermersch, 1994) was used to provide understandings of the subjective aspects of interaction as lived experience (Husserl, 1962). When spontaneously collected, the quality of first person descriptions of experience is usually poor (Nisbett & Wilson, 1977) but the explicitation interview makes it possible to overcome these difficulties by stabilizing the subject’s attention on the experience to be explored, turning attention from ‘what’ to ‘how’, and moving from a general representation to a singular experience (Petitmengin, 2006). The goal of this interview is to help the interviewee relive the interaction experience. The explicitation interviews had two specific functions, which were:
(a) To illuminate teachers’ and students’ experience before and after the interaction to enable characterization of the constructive effects by comparison.
(b)	To identify the articulation of the teachers’ action and student’s action when engaged in interaction so as to be able to reconstitute the dynamics of the interaction.

Data analysis
The data were analyzed in four steps, which are outlined below. 
     Step 1: external analysis of coordination in interaction: The videotapes were viewed to draw up an inventory of each interaction with verbal and non-verbal communications engaged in interaction fully transcribed/described. They were then coded using a structural analysis based on the two categories of: a) coordination of the whole of the necessary exchanges to manage a single problem of learning; b) the sequences which are blocks of exchanges bound by a strong degree of pragmatic or semantic coherence (Dumazeau & Karsenty, 2008). Structural analysis aims at describing the structure of communications during teaching-learning interaction. 
     Step 2: analysing articulation of in-order-to-motives and because-motives. The subjective dynamics of interactions were analyzed in three steps. First, we presented data in the elicitation interview in two parts. The first part presented student data and the second part presented teacher data. We then categorized in-order-to motives, actions and because-motives for all actions engaged in the interaction. Finally, we reconstituted the dynamics of subjective coordination by articulating student and teacher data with an example provided in (Table 2).
Table 2: Dynamics of subjective coordination: articulation of because-motives and in-order-to-motives (Jean-Yannis/Interaction 1: emergence of a ‘consensual domain’)

TEACHER (JEAN)	INTER- ACTIONS	STUDENT (YANNIS)
Because motivesYannis has his head in the water when finishing his swim.		
	1- To question Yannis on his feelings about his breathing	
In-order-to-motiveTo check whether or not the student manages to control his/her breathing		Because motives:the teacher questions about breathing
	2- To say he swam easily with fins 	
Because-motives(1) To continue the interaction on another topic following the confirmation of his initial impression(2) The perception of extension of a student’s head when he/she finishes his/her lap		In order to motivesTo confirm the request of the teacher

Step 3: analysing constructive effects produced by interaction. The third stage involved documenting the constructive effects by comparing, for the teacher and student, the experiences previous to, and following, the teaching-learning interaction.
Step 4: analysing emergence of ‘consensual domain’. We analyzed the emergence of a consensual domain by looking at what was shared in the interactions between teacher and student. We also sought to characterize the perception that the actors had of such construction through the description of their situated interpretation.

Assuring credibility
 Five measures were adopted to enhance the credibility of the data. These were: (1) interviews were conducted in an atmosphere of trust with each participant assured of confidentiality (Guérin, Riff & Testevuide, 2004), (2) several non-verbal and verbal indicators were employed to confirm that the verbalizations during explicitation interview referred to a past situation described in a specific recall posture (Gouju, Vermersch, & Bouthier, 2007), (3) use of a combination of external and internal perspectives for triangulation (Van der Maren, 1996) (4), the validation of analysis by using the method of the intra-judge agreement with the agreement rate being greater than 93 percent and (5), member checking (Miles & Huberman, 1994). 
Results
Patterns of coordination in Teacher-Student interactions
The study identified the three typical sequences in patterns of coordination in teacher-student interaction of: (1) establishing coordination, (2) identification and construction of the intelligibility of difficulties encountered by the students and, (3) the transmission of an instruction or a reference mark given to the student.
1. Establishing coordination. The first sequence identified is related to the establishment of the interaction process. It identifies ‘proxemic gestures’ as non-verbal communication conveyed by distance (see Castañer, Camerino, Anguera, & Jonsson, 2013) to make manifest the intention to interact with the other participant. To call the teacher, for the teacher to call the student by his/her first name, to turn the head, to turn the body, in order to look at someone, are all actions used to initiate the interaction process. A student completing a lap of the pool, the end of an interaction with another student and the end of the instructions of the teacher to the group are all moments seized upon by the actors/participants to express their intention to interact as suggested by Jean:

That occupies my thoughts for the whole lesson. Considering I must manage each group of students, when could I take time to see Delphine? Therefore, there, when I move toward her, it is that I have a little free time to go to see her. (Explicitation interview, Jean –teacher-)

This first sequence is not just a simple introduction to interaction. Instead, it conditions the dynamics of teacher-student interaction as a certain number of perceived indices direct the strategies of the teacher’s actions such as when the student smiles, proposes a solution too quickly or shows signs of lacking motivation as Jean noted: “I think that it is necessary I find the reason why he did not succeed. I think I must solve certain problems quickly because he seems demotivated. (Explicitation interview, Jean -teacher)
2. Identification and construction of the intelligibility of difficulties encountered by the students.
This second sequence is organized around a phase of questioning led by the teacher. This is illustrated in Table 3 by three extracts of this second sequence resulting from teacher-student interaction that took place in the lessons delivered by teachers, Yann and Jean.
      The inductive questioning directs the student towards the answer expected by the teacher. For example, compared to the questioning in extract 1, the questioning is closed and induces an answer that always requires a binary choice. This inductive questioning is also used when the teacher aims to have the student describe a difficulty that s/he seeks to deal with. This is typically the case in student-teacher interaction initiated by the student. For example, in extract 2 (table 3), the questioning starts from a reformulation of the description of sensuous experience of the student (T3) and is then aimed at determining the probable causes by proposing alternatives (T5 and T7).
       The teachers used inductive questioning because they anticipated an answer that would allow them to justify the later explanations and the solutions suggested. This is illustrated by a teacher saying that: “I hope, if she confirms that she has this problem, it will be easier to justify the explanations I will give to her after”. (EX-A-A2-1)
 Table 3: Two examples of questioning in the phase of identification of the difficulties encountered by the students. (T = teacher, S = student)
Extract 1 : Yann’s lesson. 8’_8’ 30’’	Extract 2 : Jean’s lesson 13’ 10-13’ 50
T1: Laura, how could you swim better? How is your head? Is it in the water? Or, is it raised?S2: Raised.T3: Yes, it is raised, yes. And when it is raised, what happens?S4: I don’t swim as well.T5: Why not?S6: I don’t know.T7: Are you in a horizontal position or are you like that? (Show by inclining the front arm).S8: (inaudible)T9: Are you horizontal? Or do you have your legs going down a little?S10: Yes, legs.T11: Yes, because your legs go down a little so you don’t swim as quickly.	T1: What’ s wrong?S2: At the end I swallow water and I choke.T3: Do you swallow water and choke?S4: Yes.T5: (long silence) Do you, nevertheless, turn your head a little?T6: Yes, but that hurts. Water gets in my nose.T7: Do you breathe in using your nose or mouth? S8: I don’t know.T9: You don’t know?S10: No.

      In this dialogue the student’s answers are generally short, not very descriptive and convey either a negative feeling (for example extract 2 - S6: “Yes, but that hurts, water gets in my nose”), or an answer induced by the teacher (for example extract 1 - S2: “raised”), a failure to reply (for example extract 2 - S8: “I do not know”), or an evaluation (for example extract 1 - S4: “I don’t swim as well”).
      Clues allowing the teacher to identify the attitudes of the students are also interpreted by the teacher and used to prolong the sequence of interaction. For example, in extract 2 (table 3), explicitation interviews allow us to understand why the sequence of identification of the problem is closed with the student not providing any positive response to the teacher (S8): “I see her (response) as being closed compared to the question. She inevitably does not want to answer it” (Explicitation Interview, Yann – student)
3. Transmission of an instruction or a reference mark given to the student. In this third sequence, the teachers no longer used questioning. Instead, they provided a solution for the student or a reference mark to gain attention, which is illustrated by the two following extracts (table 4). The teachers incited the student to follow a procedure, often by doing a synthesis of his/her own interpretation of the student’s difficulties so as to justify his/her explanations. The use of an ‘iconic gesture’, as ‘illustrators’ for what is being said and are used to show physical, concrete items (see Kopp, Tepper, & Cassell, 2004), appears particularly important within this sequence because it makes it possible to reinforce the explanation and to confirm for the teacher that the student has understood: “There, I am to his left and I show him to make him understand” (Explicitation interview, Christine [teacher]). 

Table 4 : Third sequence : giving a solution to the student. (T = teacher)
Extract 1 : Yann’s lesson. 14’10’’-14’30’’’	Extract 2 : Yann’s lesson. 32’50-33’10
T: You must understand that: if that hurts your nose, it is certainly because you are breathing in through it. When you breathe in through your nose, water builds up in it and it hurts. Therefore, you must breathe in through your mouth to solve this problem. So, you need to concentrate on this: ‘when I breathe in, I breathe in through my mouth’.	T: Ben, stop breathing. Then wait a little bit. After a moment, you will go up. Try it and see.

Four forms of an emerging consensual domain in teacher-student interactions
      Analysis of the relations between the ‘consensual domains’ and their perception by interactors arrived at four forms of emerging ‘consensual domains’ that are presented below.
     Emergence of a perceived ‘consensual domain’. The emergence of a perceived ‘consensual domain’ relates to an effective coordination of ‘because-motives’ and ‘in-order-to motives’, which enable the teacher and the student to interpret the intentions of the other. The perception of this emerging consensual domain’ is a direct perception including several indices. For example, the teachers alluded to a “smile”, a “positive attitude” or a student’s “approving sign” which enabled them to interpret meaning: “I feel she is a little more positive… finally, when she is in front of me, I have the impression that, when I give her an explanations, it makes her think” (explicitation interview, Jean – Teacher).
     Emergence of a non-perceived ‘consensual domain’ The emergence of a non-perceived ‘consensual domain’ relates to a shift in the articulation of ‘because-motives’ and ‘in-order-to motives’ in the second sequence of interaction (Identification and construction of the intelligibility of difficulties encountered by the students). This shift relates to the influence of private elements that the questioning of the teacher cannot highlight. As an illustration, in one of the case studies, a student’s question about the final exam causes stress and motivates ‘Marion’ to initiate interaction with the teacher, ‘Yann’. However, Yann does not interpret this dimension, which influences the actions and the attention of Marion throughout the interaction.
     Non–perceived non-emergence of a ‘consensual domain’. Two cases of interaction dynamics led to the non-perceived non-emergence of a ‘consensual domain’. The first case reveals a shifts in the articulation of ‘because motives’ and ‘in-order-to motives’ leading to a misinterpretation of the difficulties encountered by the student. Therefore, although the teacher thought he/she had adopted it, the student did not adopt the solution suggested by the teacher in the third sequence of interaction. In the second case, the dynamics of interaction are disturbed by an incorrect interpretation of the behaviour of the student by the teacher. For example, in an interaction regarding diving between the teacher, ‘Jean’, and the student, ‘Jonathan’, Jean provides a solution for Jonathan’s problem with his entry into the water assuming that he is listening. However, in the explicitation interview Jonathan told us that he didn’t hear what the teacher said well enough to understand.
     Emergence of a non-perceived ‘consensual domain’. As in the emergence of a perceived ‘consensual domain’, this dynamics relates to a connection between the motives of both teacher and student. But a misinterpretation of a clue in the third sequence leads to non-perception of this ‘consensual domain’. For example, in one case study, the teacher and the student seem to have agreed, but thought that the other didn’t really understood what they meant.

Consensual domain and constructive effects
From a social constructivist perspective, learning through interaction involves reaching agreement and it is through this process that knowledge is created (Barker, Quennerstedt, & Annerstedt, 2013).  In the case of the emergence of a perceived ‘consensual domain’, we noted useful constructive effects, which enable the transformation of the student’s experience of swimming. For example, in one of the three case studies, which involved the students practising backstroke, the emergence of this perceived ‘consensual domain’ is linked with the complete reorganization of the student’ sensuous, experience (Table 6). This reorganization of student’ sensuous experience is not accompanied by tangible elements of behavioural transformation except for succeeding in finishing a length of the pool in backstroke.
Table 5: An example of reorganization of the student’ sensory experience as a constructive effect 
	Before interaction	After interaction
Perception of success	“I can’t do this task.”	“I did it.”
Sensuous experience	“The water is pushing against my face.”	“The water is not really pushing against my faceMy ears are in the water.”
	“I hear a noise as if there was a container filled with water.”	“I don’t hear anything.”

In the case of a perceived non-emergence of a ‘consensual domain’ we noted an absence of directly useful effects for the student but this kind of dynamic contributes to the transformation of the teacher’s experience that can be intentional in nature. For example, following his perception of the failure of the interaction process with students Jean decided to reorganize his lesson in order to allow more time to interact with the student having difficulty. However, the student felt ‘sad’ because the teacher couldn’t help him solve his problem, saying that: “I remain alone with my problem”, even if this problem didn’t exist for him before the interaction: “I did the task, I finished the lap (of the pool)”.
      Lastly, when in the case of a non–perceived non-emergence of a ‘consensual domain’ we noticed an absence of constructive effects that are directly useful for the intervention of the teacher or for students when learning how to swim.
Empathy as a condition of an emerging ‘consensual domain’. The ability to understand the difficulties that the students encounter from their point of view allows the teacher and the student to construct a ‘consensual domain’ through the interaction process. We suggest that this capacity to change from an external, objective point of view to the internal point of view of the swimmer constitutes empathy and is evident in several instances where the teacher uses the first person of the singular in the explicitation interview to give an account of the difficulties experienced by the student. For example: “For her it is like ‘I am drowning and there is no limit, I continue to drown and I won’t stop: I will not go back up to the surface’”.
     The importance of empathy is also evident in how the inability of the teacher to understand the difficulties lived by students leads to the non-emergence of a consensual domain. As an illustration, in one of the case studies, the teacher saw a male student finishing a lap of the pool in freestyle with his head slightly raised. He wanted to correct this technical problem because it increases resistance.  The teacher asks the student to look at the blue line on the bottom of the pool to keep his face down to align his head correctly with his body but the teacher does not realise that the student has trouble seeing the blue line (on the bottom of the pool) without his goggles. In this case the teacher cannot empathise with the student because he has no insight into the lived experience of the swimmer.

Discussion
In this study constructive effects appear related to the emergence of a consensual domain and to a subjective dynamic of coordination where the motives of the actors are articulated and understood without misinterpretation. This suggests that the perception of an emerging consensual domain (agreement) played a more important role in the production of useful constructive effects on student learning in swimming than patterns of coordination. This suggests that patterns of coordination should not be seen as being predetermined and determining student learning but, instead, as forms of engagement that influence, and are influenced by, the dynamics of interaction (De Jaegher & Di Paolo, 2007; Jaegher & Froese, 2009). This then lends support to suggestions for focusing on learning and student interpretation and subjective experience rather than on what is taught and teacher behaviour in physical education (see Light & Wallian, 2008). 
      Perhaps of most significance, this study highlights the importance of teacher empathy for student learning to suggests that being able to empathize with students is an important skill required by teachers to enhance learning by connecting with, and understanding, them (Cooper, 2010, 2011). Research on empathy in sport coaching suggests that it is of crucial importance for the establishment of good relationships between coach and athlete with Jowett and Poczwardowski (2007) suggesting that empathy indirectly affects training performance (and by implication, learning) by improving social relations between coach and athletes and his seems to have been similar in our study. In this study empathy is also implied in the emergence of a ‘consensual domain’ in teacher-student interaction processes but, to our knowledge, no research has focused on the influence of empathy on learning in teacher-student interactions. Empathy shaped the construction of the students’ understanding through the role it plays in influencing the emergence of a perceived ‘consensual domain’. In teaching this is of central importance because, as Von Glasersfled (1998, p. 27) suggests, “It is precisely this capacity to foresee what occurs in the heads of the pupils that always distinguishes the people endowed for teaching”.
      Our results are also in agreement with a number of studies that suggest the questions asked by the teacher in teacher-student interaction should be open and generative for effective learning (e.g. Lee, 2007; Lemke, 1990; Prain & Hickey, 1995). This is particularly emphasized in writing on GBA and their focus on interaction in the learning process (see Forrest, 2014; Light, 2013; McNeill, Fry, Wright, Tan, & Rossi, 2008; Wright & Forrest, 2007). This type of questioning aims at beginning student-teacher interaction (Light, 2013) and should enable the teacher to empathize with the students by establishing meaningful teacher-student interaction and to enhance the interaction between students from which learning arises. Our study did not highlight any questioning in the third sequence of interaction process because the teachers in our studies did not adopt a constructivist-informed teaching approach to teaching swimming, which involves the teacher soliciting student responses by questioning rather giving them a solution (Light & Wallian, 2008). Instead, they adopted a direct instruction approach characterized by monologue from teacher to student. Research conducted with this in mind could assist in understanding the impact this type of questioning could have during the third sequence of interaction in student’s meaning-making.

Conclusion
The detailed inquiry into the nature of student-teacher interaction presented in this study has important implications for the understanding of how learning in and through sport and physical education is emerges from teacher-student interaction. It is of particular significance for the development of GBA due to their emphasis on dialogue and of questioning to promote interaction (see Wright & Forrest, 2007). It encourages us to think deeply about the nature of the interaction and how it is developed to arrive at mutual agreement, as learning. It also adds to the questioning of the effectiveness of patterns of coordination for student learning by suggesting that subjective dynamics make a more significant contribution (see Prain & Hickey, 1995). 
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